Abstract. The intrinsic antiferromagnetic (AFM) interactions between nearest-neighbor Mn ions in Zn(Mn)0, Zn(Mn)S, Zn(Mn)Te have been studied by inelastic neutron scattering at ambient pressure and at 4 kbar. To find how the J values in a single alloy change when the Mn-Mn distance R decreases we have launched systematic measurements of the nearestneighbor exchange constants J\ in these alloys using inelastic neutron scattering spectrometry. We present the J\ data so far obtained at 4 kbar for the three aforementioned systems, as well as the result of measurements of the pressure dependence of the Mn-Mn distance. We discuss our findings in the context of the analysis presented in the paper by Szuszkiewicz et al. [1] Keywords: Dilute Magnetic Semiconductors, ZnMnTe, Exchange Constant PACS: 71.70 Gm, 75.50 Pp, 78.70 Nx Due to the emergence of spintronics technology there is a renaissance of interest in studying the exchange interactions in magnetic semiconductors. Material technologists in many labs are attempting to "make semiconductors ferromagnetic" (FM) by substituting some part of their non-magnetic atoms by magnetic ions, and to introduce high concentration of carriers into their lattices that would give rise to RKKY-type FM interactions between these ions. However, in addition to the carrierinduced FM exchange, in such alloys there are always intrinsic exchange interactions that exist even in the insulating state, and are virtually insensitive to the presence of carriers. They are produced by a superexchange mechanism mediated by intervening anions, and are almost always AFM. In order to obtain a material that is ferromagnetic, the carrier-induced FM component has to overcome that intrinsic antiferromagnatism. Hence, the characterization of the AFM intrinsic exchange, as well as good understanding of the physical mechanisms underlying this interaction, are certainly of considerable current importance. In a recent paper [1], Szuszkiewicz et al. have presented a thorough analysis of the existing Mn-Mn AFM exchange interactions data from the family of diluted magnetic semiconductors based on the II-VI compounds. The analysis revealed one intriguing fact -namely, when the J values from sulfides, selenides and tellurides are plotted vs. spin-spin distance R in the same figure in log-log scale, all points fall practically on the same line -in other worlds, all those superexchange interactions somehow "ignore" the fact that they are mediated by there different anions.
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In zinc-blende and wurtzite A^Mn^B 77 dilute magnetic semiconductor (DMS) alloys the Mn atoms are randomly distributed through the fee or hep host lattices. An isolated pair of exchange coupled Mn ions (each having S = 5/2) has a simple excitation level scheme of energies E(S T )= S T (S T + 1)|/| where S T = 0,1,2,...,5 and is the total spin of the pair. Due to the selection rules for the transition between levels only transitions to adjacent levels are allowed (AST = ±1. Inelastic neutron scattering from these pairs is a means of directly probing these transitions. This results in peaks in the scattered neutron spectrum containing peaks corresponding to neutron energy gain/loss by AE = ±2/, ±4/, ±6/,... (for details see Refs. [3] ).
Neutron diffraction from a zinc-blende material produces Bragg peaks at a position given by:
where a is the lattice constant and h, k, and / are the Miller Indices. Because of the lattice symmetries only certain combinations contribute to the spectra, either all the indices must be even or all must be odd. A neutron diffraction spectrum obtained from Zno.98Mno.02Te is shown in Figure 1 . A shift to higher angles is visible between the atmospheric pressure measurement and the high pressure measurement. These correspond to a lattice constant of a = 6.103 ± 0.002A (in good agreement with previous measurements) and a = 6.090 ±0.001A respectively for a lattice compression of 0.24%.
Just as a shift was clearly visible in the lattice parameter, an even larger shift is seen in the exchange parameter (see Figure 2) . Fitting the peaks in the inelastic scattering spectrum yields an exchange constant of J\ = 0.795 ± 0.008 meV for the atmospheric pressure measurements. This is again in good agreement with previous measurements on the material [2, 5] . At higher pressures, 4.2 kbar, the exchange constant becomes J\ = 0.838 ± 0.007 meV.
The summary of results is shown in Figure 3 . There is good agreement with the common points, of particular interest is the Zni_^Mn^O which lies significantly off the trend line, thus corroborating this anomaly. Current speculation is that this is due to oxygen not behaving as a typical B 77 element with respect to its valence electrons thus altering its superexchange properties. It seems that compressing the material does not maintain the same trend for J\ vs. R (see trend-lines in Figure 3 ) which is peculiar as it seems more benign than chemical alterations. Farther refinement of the data and more material studies must be done before drawing this conclusion however. Energy Transfer (meV) Mn-Mn distance (A) FIGURE 3. Dependence of J\ on spin-spin distance with our data points shown (ZnMnO high pressure points omitted)
